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Less is understood about the relationship between ADHD symptoms and academic
performance in adolescents than the relationship in younger children. As such, the aim of
the present study was to investigate the prospective relationship between ADHD symp-
toms and academic performance in a community adolescent sample. Three hundred and
twenty-four participants, aged 15 and 16, in their ﬁnal year of compulsory education,
completed measures of ADHD, anxiety, depression, and motivation, and a test of general
cognitive ability. Participants were also asked for permission for their academic grades to
be viewed on a later occasion (approximately 6 months later). In regression analyses,
ADHD symptoms were the most signiﬁcant independent psychopathological predictor of
academic performance, and were almost as signiﬁcant as motivation and cognitive ability.
The results suggest that adolescents with more ADHD symptoms are likely to encounter
greater academic difﬁculties.
 2010 The Foundation for Professionals in Services for Adolescents. Published by Elsevier
Ltd. Open access under CC BY license.Attention Deﬁcit Hyperactivity Disorder (ADHD) is characterised by symptoms of inattention, hyperactivity, and impul-
sivity (DSM-IV; American Psychiatric Association [APA], 1994). It is traditionally perceived as a disorder of childhood
(Willoughby, 2003); indeed current DSM-IV criteria (APA,1994) predominantly recognise a child form. However, more recent
research has painted a picture of ADHD as a chronic, debilitating conditionwith early onset that may persist into adolescence
and adulthood (Barkley & Murphy, 1998; Stevenson, Stevenson, & Whitmore, 2003).
In the past, the notion that ADHD ceased at puberty was commonplace (Fischer, Barkley, Edelbrock, & Smallish, 1990),
however support for the concept and validity of an adolescent and adult disorder has arisen through a substantial increase in
research in the last ﬁfteen years (Willoughby, 2003). One aspect of this pool of literature shows that, like younger children
with ADHD, adolescents with ADHD tend to struggle at school (Daley & Birchwood, 2010). However, the academic perfor-
mance of adolescents with ADHD has faced less empirical scrutiny than the performance of their younger counterparts.
Children who are diagnosed with ADHD have been shown to achieve lower academic grades than controls (Barry, Lyman,
& Klinger, 2002), as have those who exhibit high levels of ADHD symptoms (Merrell & Tymms, 2001). Research on long-term
academic outcomes suggests that children who are diagnosed with ADHD are likely to have a poor educational prognosis
(Barbaresi, Katusic, Colligan, Weaver, & Jacobsen, 2007). See Daley and Birchwood (2010) for an in-depth discussion of the
relationship between ADHD and academic achievement.ool of Community Health Science, University of Nottingham, Queens Medical Centre, Nottingham NG7
D. Daley).
in Services for Adolescents. Published by Elsevier Ltd. Open access under CC BY license.
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point to similar associations as established in childhood studies. Adolescents with ADHD are more likely to be receiving
special education, have a history of suspension or expulsion, and display lower levels of achievement compared to controls
(Bauermeister et al., 2007). In a study looking at both community and clinical samples, Biederman et al. (1998) also found
that adolescents with ADHD experience academic underachievement. However this study, like many other adolescent
studies, did not use an “ecological” measure of academic performance. Typically these studies use standardised tests of
achievement; for example Biederman et al. (1998) used the Arithmetic subtest of the Wide Range Achievement Test-Revised
(WRAT; Jastak & Jastak, 1985). While statistics show that these tests do reﬂect an individual’s academic ability, perhaps it
would be more pertinent to take a measure of the adolescent’s actual academic attainment, not their performance on a one-
off test. In the present study it was decided to take the grades achieved by the participants in their GCSEs (General Certiﬁcate
of Secondary Education). GCSEs are taken by the majority of UK adolescents and reﬂect two years of schoolwork, assessed by
examinations (both modular and ﬁnal) and coursework. GCSEs are viewed as a key academic process in the lives of most UK
adolescents.
Loe and Feldman (2007) reviewed the literature on the academic and educational outcomes of children with ADHD. They
called for more emphasis on community or school samples as opposed to clinic samples, to avoid selection bias, and for
a greater focus on secondary school settings. Addressing these issues, the current study investigated the relationship between
ADHD symptoms and academic performance in a school-based adolescent community sample, using GCSE (General Certif-
icate of Secondary Education) results as the measure of academic performance (GCSEs are taken by most 15- and 16-year-old
UK adolescents). ADHD symptomatology was represented by a composite score consisting of an aggregation of current and
retrospective ADHD symptom ratings. By collapsing current and retrospective ADHD symptoms into one variable, the present
study aimed to assess the impact of lifetime ADHD symptoms on academic attainment.
The current study employed a community sample, conceptualising ADHD as a dimension rather than a diagnostic entity,
thus investigating the academic performance of all individuals as mapped on the ADHD continuum.
Method
Participants
Four-hundred-and-forty-eight (448) year 11 pupils from four state schools in the West Midlands, and North Wales, UK,
were invited to take part in the study. Nationally available data suggested that the socioeconomic status of the schools’ intake
seemed to differ between schools, and that two of the schools performed higher and two of the schools performed lower than
the national average. Consent to participate was obtained from parents (using “opt-out” consent forms several weeks before
the study) and pupils (immediately before the study began). Twenty pupils were opted out of the study by their parents, and
104 pupils did not agree for their GCSE grades to be released to the research team. This resulted in a ﬁnal sample size of 324
pupils, aged 15 and 16 (mean age ¼ 15.55 years), of which 47.9% were male. One-way analysis of variance (ANOVA) revealed
that male and female participants did not differ on any of themain studymeasures, apart from females showingmore signs of
anxiety (F ¼ 8.38; p ¼ .004).Measures
(1) Questionnaire: All participants were asked to complete a questionnaire battery consisting of measures of ADHD,
aggression, anxiety, depression, and motivation. The speciﬁc measures included in the questionnaire were as follows:
(a) Current ADHD: The Adult ADHD Rating Scale (AARS; Barkley & Murphy, 1998). The AARS is a self-report scale con-
sisting of 18 items based on the DSM-IV symptom list, and was chosen because its wording was deemed more
appropriate for 15- and 16-year-olds than other checklists based on the child-oriented DSM-IV symptom list. Ratings
of current symptoms in adolescents have been shown to be signiﬁcantly correlated with concurrent ratings provided
by other informants (Edwards, Barkley, Laneri, Fletcher, & Metevia, 2001). Cronbach’s alpha coefﬁcients for the
present sample are .87 for the inattention items, and .82 for the hyperactive/impulsive items.
(b) Past ADHD: The Wender Utah Rating Scale (WURS; Ward, Wender, & Reimherr, 1993). This is a 25-item questionnaire
that can be used to retrospectively yield estimated scores for individuals’ ADHD symptoms during childhood.
Cronbach’s alpha for the current sample is .95.
(c) Anxiety and depression: The Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983). This is a self-
report scale with 14 items. White, Leach, Sims, Atkinson, and Cottrell (1999) suggest that the HADS can be used with
adolescents as both a diagnostic aid and for screening in non-clinical settings. Cronbach’s alpha coefﬁcients for the
current sample are .81 for the anxiety items, and .62 for the depression items.
(d) Aggression: The Aggression Questionnaire, short form (AQ; Bryant & Smith, 2001). This is a 12 item self-report scale,
based on the original 27-item scale from Buss and Perry (1992). The measure is a valid tool for use with adolescents
(Ang, 2007; Buss & Warren, 2000; Harty, Miller, Newcorn, & Halperin, 2009; Morren & Meesters, 2002). Cronbach’s
alpha for total aggression score in the present sample is 91.
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Marsh, 1997; McInerney & Sinclair, 1991; McInerney & Sinclair, 1992). This is a 43-item measure of motivation at
school, encompassing aspects of an individual’s intrinsic motivation. This measure of motivation was selected due to
its speciﬁc targeting of school-oriented motivation constructs. The Cronbach’s alpha score for the present sample is
.97, for the total motivation score, suggesting excellent internal consistency.
(2) Cognitive ability. This was measured using the Raven’s Standard Progressive Matrices cognitive test (RSPM; Raven, Raven,
& Court, 1998; Raven, Raven, & Court, 2000). This is one of the most well-known, and widely used intelligence tests, and
was designed to measure Spearman’s “g”, the general factor of intelligence. The group-administered version of the test
was used, with the experimenters adhering to the instructions as provided in the test manual (Raven et al., 1998).
(3) Academic performance. This was measured using pupils’ GCSE results. GCSEs are an academic qualiﬁcation awarded in
certain subjects, taken by most 15- and 16-year-old UK adolescents; the ﬁnal grades are an amalgamation of coursework
and examinations. The participants’ grades were used to create three GCSE scores: GCSE points score, number of GCSE
entries, and weighted GCSE score. Firstly, for GCSE points score, the participants’ grades were transformed into corre-
sponding points scores (using the ofﬁcial GCSE points system), which were added up to produce an overall academic
performance score. The GCSE points score is commonly used by UK educational institutions to measure performance (for
example UK 6th form colleges require prospective students to achieve a certain number of GCSE points). Secondly, the
number of GCSEs each child was entered for was used to measure participants’ opportunity to take GCSEs. Finally,
a weighted GCSE score was calculated by dividing GCSE score by the number of GCSE entries.Procedure
Participants were asked to complete the RSPM and the questionnaire battery in one sitting. According to the wishes of the
participating schools, participants completed the study either in the school hall or in form classrooms. Screening took place in
the spring term of the participants’ ﬁnal GCSE year, with GCSE examinations taking place in the summer term. GCSE results
were obtained from the schools several weeks after they had been released to individual pupils.
Results
Prevalence of ADHD symptoms
Participants were classiﬁed as expressing ‘above-threshold’ ADHD symptoms if they had a score of 46 or greater on the
WURS (a cut-off cited byWard et al., 1993) and also fulﬁlled the DSM-IV criteria for current ADHD symptoms, as measured in
the AARS (six signiﬁcant symptoms of inattention and/or six symptoms of hyperactivity/impulsivity; a symptom is classiﬁed
as being signiﬁcant if the participant endorses the “often” or “very often” response).
According to the above criteria, 3.7% of the sample (12 participants: 8 male; 4 female) scored above the cut-off for ADHD
combined type (signiﬁcant level of inattention and hyperactivity/impulsivity), 4% of the sample (13 participants: 6 male; 7
female) scored above the cut-off for the inattentive sub-type, and 4% of the sample (13 participants: 8 male; 5 female) scored
above the cut-off for the hyperactive/impulsive sub-type. This amounted to a total prevalence rate of 11.7%. It should be noted
that the present study did not take account of impairment in the calculation of prevalence rates.
Associations between the variables
Results of a 1-sample Kolmogorov–Smirnov test indicated that all of the scores, apart from GCSE points and GCSE
weighted score, were non-parametric. As such, correlations between the variables that were to be entered into regression
analysis were examined using Spearman’s correlation. The results are presented in Table 1. The strongest associations were
between the psychopathology scores (current ADHD, past ADHD, aggression, depression, anxiety), and there were moderate,
but signiﬁcant, correlations between the ADHD scores and the measures of academic performance. As would be expected,
there were signiﬁcant correlations between cognitive ability and GCSE points, and between motivation and GCSE points;
however, interestingly, motivation was not correlated with any of the psychopathology scores, with the exception of a small
but signiﬁcant negative correlation with depression. The results indicate that individuals with higher ADHD scores tend to
report more problems with anxiety, depression and aggression, and are likely to achieve lower academic grades.
ADHD versus non-ADHD
Using a Mann–Whitney U test, GCSE scores were compared between participants who scored above (n ¼ 12) and below
(n ¼ 312) the cut-off for combined-type ADHD (as deﬁned above). Combined-type ADHD participants achieved signiﬁcantly
lower GCSE scores (mean ¼ 222.5; SD ¼ 114.4) than their non-ADHD peers (mean ¼ 307.81; SD ¼ 117.7) (U ¼ 1121.50;
Table 1
Spearman correlations between variables, mean scores, and standard deviations.
Measure Current
ADHD
Past
ADHD
Aggression Depression Anxiety Motivation Cognitive
ability
GCSE
points
GCSE
entries
Weighted
GCSE
score
Current ADHD – .73** .67** .36** .59** .06 .32** .34** .16** .39**
Past ADHD .71** .46** .61** .01 .22** .27** .11* .33**
Aggression .37** .53** .03 .19** .21** .09 .26**
Depression .43** .12* .11 .31** .25** .26**
Anxiety .08 .10 .18** .10 .18**
Motivation .14* .30** .19** .29**
Cognitive ability .49** .15** .63**
GCSE points .76** .84**
GCSE entries .35**
Mean score (SD) 14.90
(9.94)
52.27
(20.40)
30.77
(14.07)
4.32
(2.90)
7.86
(4.13)
132.53
(34.38)
43.38
(8.80)
304.65
(118.52)
8.59
(1.75)
34.94
(10.29)
**¼ p < .01 *¼ p < .05.
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meaningful and ‘large’, with Cohen’s d ¼ .74.Regression analysis
To test the impact of ADHD symptoms on academic attainment, a multiple linear regression was employed. A graphical
examination of the residuals in a QQ plot indicated no departure from normality indicating that that the data was suitable for
regression analysis.
Three regression models were created – one for each GCSE variable (GCSE points score, GCSE entries, weighted GCSE
points score); lifetime ADHD symptoms was represented by a composite score, which was created by z-transforming the
participants’ total AARS score and WURS score, and aggregating them. Research shows that variables related to the school
environment have an impact on pupils’ academic progress (Rutter & Maughan, 2002), as such, in each regression model,
cross-school differences were controlled by creating a dummy-coded variable for each school and entering k-1 (i.e. the
number of schools minus one) of the variables into the ﬁrst step of the regression analysis.
Three two-step regression models were created to investigate the strength of the variables (‘lifetime’ ADHD symptoms,
depression, anxiety, aggression, motivation and cognitive ability) as predictors of GCSE points, GCSE entries, and weighted
GCSE score, whilst controlling for any cross-school differences. In the ﬁrst step of each model, dummy-coded school variables
were entered. In the second step, lifetime ADHD composite score, anxiety, depression, aggression, motivation and cognitive
ability were added. The analysis was run three times, once for each of the three GCSE variables. None of the assumptions of
multiple regression were violated. The results of the analysis are shown in Table 2.
An examination of Table 2 shows a strikingly similar pattern in eachmodel, wherebymotivation and cognitive ability were
themost signiﬁcant predictors of the GCSE variable, closely followed by lifetime ADHD score. Other forms of psychopathology
were not signiﬁcant predictors apart from inmodel three, where depression accounted for a signiﬁcant proportion of variance
in weighted GCSE score. Lifetime ADHD score exerted its strongest inﬂuence over GCSE points score, where one standard
deviation change in lifetime ADHD score was associated with .202 of a standard deviation change in GCSE score.
The results suggest that lifetime ADHD symptoms, motivation, and cognitive ability exert a similar signiﬁcant impact over
GCSE grades, GCSE entries, and weighted GCSE score.
Discussion
This study has shown that adolescents who report a lifetime history of higher levels of ADHD symptoms achieve
signiﬁcantly poorer academic outcomes than their ‘non-ADHD’ peers. More importantly, ADHD was considered as
a continuum rather than a diagnostic entity, and still played an important, independent role in the prediction of GCSE
performance. While educators will be aware of the importance of cognitive ability and motivation in inﬂuencing academic
success, conﬁrmed in this study, theymay be less aware of the impact of ADHD symptoms, which in this study appeared to be
almost as important as cognitive ability and motivation in predicting GCSE performance.
These results support previous research that demonstrates the link between ADHD and academic underperformance in
adolescent populations (Bauermeister et al., 2007; Biederman et al., 1998; Frazier, Youngstrom, Glutting, & Watkins, 2007).
However, in contrast to much of the previous research, the results of the present study have been established using a real-life,
ecologically valid measure of academic performance, instead of standardised tests.
The results show that lifetime ADHD symptoms exerted a signiﬁcant negative impact over GCSE performance, GCSE
entries, and weighted GCSE score. When the GCSE points score was adjusted to take account of the number of GCSE entries
(weighted GCSE score), lifetime ADHD symptoms were still a signiﬁcant predictor, suggesting that ADHD is negatively
Table 2
Multiple regression examining predictors of GCSE performance.
Model i: dependent variable: GCSE points score
Variable Standardised b t value p value
Step 1
Dummy-coded school variables n/a n/a n/a
Step 2
Cognitive ability .308 6.853 .000
Motivation .195 5.289 .000
Depression .078 1.872 .062
Anxiety .051 1.062 .289
Aggression .008 .150 .881
Lifetime ADHD composite score L.202 L3.262 .001
Model ii: dependent variable: GCSE entries
Step 1
Dummy-coded school variables n/a n/a n/a
Step 2
Cognitive ability .189 3.855 .000
Motivation .140 3.842 .001
Depression .048 1.066 .287
Anxiety .009 .169 .866
Aggression .049 .853 .394
Lifetime ADHD composite score L.171 L2.532 .012
Model iii: dependent variable: weighted GCSE points score
Step 1
Dummy-coded school variables n/a n/a n/a
Step 2
Cognitive Ability .329 7.328 .000
Motivation .175 4.772 .000
Depression L.102 L2.446 .015
Anxiety .079 1.648 .100
Aggression .016 .297 .767
Lifetime ADHD composite score L.159 L2.586 .010
Values in bold represents p < .05.
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into certain examinations, because the school will deem that they are unlikely to achieve a passing grade; the signiﬁcant
impact of lifetime ADHD symptoms on all three GCSE variables suggests that in the present sample, pupils who reported high
levels of ADHD symptoms performed poorly throughout their school life, which perhaps inﬂuenced their teachers to enter
them into fewer examinations.
As well as demonstrating a link between adolescent ADHD symptoms and academic performance, the present study
shows that motivation and cognitive ability are major predictors of academic performance; this is in-line with previous
research. The link between an individual’s motivation and academic performance has been well documented (Fortier,
Vallerand, & Guay, 1995; Spinath, Spinath, Harlaar, & Plomin, 2006). Also, the close link between performance on the
Raven’s Standard Progressive Matrices (a measure of the general “g” factor of intelligence) and academic performance
established in the current study supports the notion that the general “g” factor of intelligence is the most parsimonious
predictor of academic performance (Spinath et al., 2006). The replication in this study of these core ﬁndings from previous
educational research adds weight to the core ﬁnding in this paper that continuum-based ADHD symptoms affect academic
performance in adolescents.
In a similar vein, those who display large numbers of symptoms of psychiatric disorders, but not sufﬁcient enough to
attract a diagnosis, have been found to be as psychosocially impaired as their clinically diagnosed counterparts (Angold,
Costello, Farmer, Burns, & Erkanli, 1999). The present study suggests that there are a number of impaired adolescents who
lie below the ADHD clinical threshold. By demonstrating a relationship between ADHD symptomatology and academic
performance across the ADHD continuum, the current methodology and results point towards a need for greater identiﬁ-
cation and awareness of possible critical cases, where teachers and parents alike are made aware of the fact that (a) ADHD
symptoms persist into adolescence, and (b) they are associated with lowered academic performance. Perhaps further
research could investigate the efﬁcacy of school-based interventions – that have already received research attention in
younger children (see Daley & Birchwood, 2010) – in adolescent populations.
Despite the careful design and rigorous measurement methods used, there are several limitations of note. Firstly, ADHD
symptom ratings were based on self-report only; there was no secondary informant symptom rating. While multiple
informants are desirable, at least in this study measurement of ADHD was based on multiple reports of ADHD symptoms
using historical and concurrent measures. However it should also be noted that the self-report measures of ADHD symptoms
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1998; Edwards et al., 2001; Ward et al., 1993). Secondly, the regression analyses examined only main effects of predictor
variables; interactions between variables were not examined. Perhaps interactions between the variables could have
explained more of the variation in academic performance. However, this was not the hypothesis under test, and would
require a secondary interrogation of the database. To do this would be particularly demanding of statistical power as there
would be at least ﬁve interaction terms and many more third order interactions, in addition to the main effect variables.
Finally, this study was conducted in a community sample to explore continuum aspects of ADHD and their link with
continuum of performance (‘impairment’). Whilst there are clear beneﬁts to employing community samples (Angold et al.,
1999), the results cannot necessarily be extrapolated to individuals with a diagnosis of ADHD.
Conclusion
As well as replicating the crucial importance of general cognitive ability and motivation in adolescent academic perfor-
mance, the present study has demonstrated that adolescents who experience symptoms of ADHD are likely to also experience
difﬁculties with their academic work. It is one of the few studies of its type to investigate this relationship in a community
sample, using an ecological measure of academic performance which itself serves as the key to future training and job
prospects.Acknowledgements
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